Unplanned (i.e., spontaneous) online behaviors such as impulsive use of social networking sites (SNS) and swearing on SNS are prevalent and can adversely affect users and society. Drawing on dual system theory, this paper conceptualizes and empirically investigates the etiology of such behaviors. Results of two studies (n 1 =295 SNS users, focuses on impulsive use; n 2 =336 SNS users, focuses on swearing) show that both of these online behaviors are driven, in part, by cognitive-emotional preoccupation with the SNS and inhibited, in part, by cognitive-behavioral control over using the SNS. The inhibition effect is both direct and indirect, through the suppression of the cognitive-emotional preoccupation effects. The findings provide a theoretical lens of analysis through which impulsive media use behaviors can be explained.
Introduction
The use of social networking sites (SNSs) such as Facebook has substantially increased during the last decade (Smith, 2016) . Given the potential influences of SNS technology on many important aspects of life, SNS use has attracted much research. Many studies point to various possible benefits of SNS use, including aiding the global fight against authoritarianism (Morozov, 2011) , reducing social isolation and loneliness (Cattan et al., 2005) and alleviating F o r P e e r R e v i e w boredom (Hanna et al., 2011) . Nonetheless, it has recently become apparent that SNS use can also have several "dark side" facets, described as use patterns that can result in negative effects on people's lives (Tarafdar et al., 2015) , that people often willfully ignore (Morozov, 2011) .
These problematic use patterns can include unplanned SNS use behaviors, which are conducted at the spur of moment without much reflection on their consequences (e.g., checking SNS while driving or while doing other important things, just because a new message notification appeared, Turel and Bechara, 2016a) . These behaviors can result in various negative effects on people's lives, such as reduced wellbeing (Caplan, 2002) , increased violence (Patton et al., 2014) , elevated negative emotions (Krasnova et al., 2015) , and diminished academic performance (Turel and Qahri-Saremi, 2016) 1 . Thus, it is important to understand the etiology (i.e., root causes) of unplanned SNS use behaviors as a means to develop interventions for mitigating them and their harms.
Hence, this paper seeks to theoretically develop and empirically test a model that can explain unplanned SNS use behaviors, with the hope that such a model can serve as a basis for understanding additional unplanned media use behaviors (e.g., texting while driving), the prevalence of which seem to have grown. The model is developed and tested in relation to two mainly unplanned, but common SNS use behaviors: impulsive SNS use (study 1) and swearing on the SNS (study 2). Impulsive SNS use captures spontaneous SNS use without planning to do so (Turel and Bechara, 2016b ). This behavior is often performed automatically in response to internal (e.g., urge, memory, feeling) or external (e.g., cellphone beep, new message notification,
1. While the outcomes of unplanned SNS use are not the focus of this paper, it is worth noting that some positive effects of unplanned SNS use behaviors are also possible. For example, impulsive use may possibly reduce stress levels and swearing online can create a powerful image that may be advantageous in some situations, such as negotiations, or humor elicitation.
F o r P e e r R e v i e w seeing a computer) stimuli and without having a plan to use SNS. Swearing on the SNS involves the use of words that are typically considered to be profane by society (e.g., the "f-word", see Ljung, 2011) ; some of these words may also be offensive, sexually, racially or in other forms (e.g., the "n-word"), beyond being merely profane. This behavior is mostly unplanned, as most people do not plan to plug in swear words in their posts on SNS; they often do so spontaneously at the spur of the moment, and in retrospect, may regret the use of such words (Ljung, 2011; Rassin and Muris, 2005; Stone et al., 2011) 2 .
It is important to study both of these behaviors because unplanned SNS use can be associated with various adverse phenomena, including deteriorated mental health (Pantic, 2014) , misuse of social media, such as while driving (Turel and Bechara, 2016a) or during class time (Turel and Qahri-Saremi, 2016) , flaming in online communications (Alonzo and Aiken, 2004; O'Sullivan and Flanagin, 2003) , decrease in paralinguistic cues that set the tone of our social interactions (Hayes et al., 2016) , cyberbullying, and aggressive online behaviors (Park et al., 2014; Van Cleemput et al., 2014; Vandebosch and Van Cleemput, 2008) . Furthermore, swearing online can erode the civility of online communications (Greitemeyer et al., 2012) and promote retaliation in form of online and offline aggression (Antoci et al., 2016; Rosner et al., 2016) . For example, swearing online can be associated with trolling (Thacker and Griffiths, 2012) , cyberbullying 2. We acknowledge that while both behaviors are often unplanned, there may be instances in which some planning is involved. For example, a person who is bored may plan to not try to control SNS use if a new message notification appears. Similarly, a person may carefully think about including swear words in a message to make it purposefully more offensive. Nonetheless, considering that in many cases these behaviors are unplanned, in this study we focus on explaining the drivers of unplanned instances of these behaviors.
F o r P e e r R e v i e w (Cao and Lin, 2015) and flaming 3 (Thompsen and Foulger, 1996) , all of which are undesirable aspects of social media use.
We contend that both of these behaviors can be explained using the dual system theory (DST) (Wood and Bechara, 2014) , rooted in cognitive psychology and neuroscience research (Kahneman, 2011; Baumeister, 2002; Hofmann et al., 2009 ). According to DST, unplanned behaviors can be viewed as an outcome of a struggle between two separate cognitive systems.
The first system (system 1, impulsive) produces an automatic drive (impulse) to engage in rewarding target behaviors (e.g., using SNS or swearing). The second system (system 2, reflective) mobilizes inhibition resources and tries to block or control the automatic and rewarding behaviors promoted by system 1, when they are deemed disadvantageous or in conflict with important life goals and self-standards. When system 1 is "strong" and system 2 is "weak", people engage in unplanned and often disadvantageous behaviors (Turel and QahriSaremi, 2016) . We accordingly theorize that unplanned SNS use behaviors are driven by system 1 and inhibited by system 2 (both directly and via suppression). We employ established broad conceptualizations of systems 1 and 2, which provide generalizable, theory-based, and overarching manifestations of the two systems. This approach can serve as a springboard for further research on spontaneous or less-planned social media use behaviors.
Theory and Hypotheses
Many theories and models exploring user behaviors on online media focus on planned behaviors; that is, behaviors for which users consciously develop intentions based on calculative reflections 3. Swearing and flaming can be similar, but there are subtle differences between them. While both may use profane language, flaming can occur without the use of profanities, and use of profanities may not always be a case of flaming. For example, while swearing may be used in unhostile, or even friendly, situations, for instance to elicit humor or to make the conversation more intimate with friends, flaming is almost always a hostile and aggressive behavior. Planned Behavior (Ajzen, 1991) and Protection Motivation Theory (Rogers, 1975) . However, such theories do not predict well behaviors that are unplanned, for which people do not always develop intentions (Gibbons et al., 1998) . For example, while users can certainly plan many instances of SNS use, there are other instances of SNS use that seem unplanned and irrational, such as using SNS while driving (why would a person rationally endanger own and others' lives by using SNS while driving?) In such cases, alternative theories that explain unplanned and sometimes irrational behaviors are more relevant. Such theories often take into account both the reflective-calculative path in one's mind, in conjunction with the irrational-automatic path (Gibbons et al., 1998) .
Consequently, a family of theories focusing on this dual-system perspective emerged (Evans, 2006) ; the term Dual System Theory is used to describe the communal view of these theories and models. These theories used various and inconsistent terms to describe specific components or functions of the two systems (Evans, 2009) . For example, automatic affective reactions vs. selfcontrol Hofmann et al., 2009 ), use habit vs. self-regulation (Soror et al., 2015) , heuristic processing vs. systematic processing (Chaiken, 1980) , and automatic stereotyping vs. suppression (Devine, 1989) . In this study, rather than a-theoretically focusing on specific manifestations for these systems, we treat DST more holistically and theorize on and employ overarching manifestations of the two systems (systems 1 and 2). It should be noted that recent studies suggest that there is a third system in place, namely a system that governs interoceptive awareness, which can alter the balance between system 1 and 2 (Wood and Bechara, 2014) . By focusing only on the dual system, without its extensions, this study provides DST includes two core ideas. The first is that human behavior is driven by a tug-of-war between two cognitive systems that have different roles (Strack and Deutsch, 2004; Evans, 2008) . The second idea is the assignment of specific roles and attributes to these two cognitive systems. The first system (impulsive, reactive, system 1) is an automatic cognitive system that generates impulsions to engage in a rewarding behavior (e.g., use an SNS). It records mental associations between stimuli, behaviors, and rewards. It creates expectations for dopamine release, which makes people feel good; the recorded associations therefore motivate immediate action and drive impulsions (Meshi et al., 2015) . These associations are retrieved efficiently, quickly, and sometimes subconsciously at the mere exposure to a stimulus (e.g., a new SNS message notification). The second system (reflective, controlled, inhibition, system 2) reflects on the generated impulsion and tries to inhibit it, in light of other conflicting goals (e.g., avoid an impulsion to eat a high calorie food, if another life goal is to lose weight) (Turel and Bechara, 2016b) .
Prior research has demonstrated the usefulness of DST in explaining various unplanned behaviors such as overeating and smoking (see Evans, 2008 : for a review). These studies have also demonstrated that while unplanned behaviors may differ, they share similar etiology rooted in system 1 and system 2 activations (Evans, 2008) . This etiology involves experiencing strong impulsions to engage in the behavior (i.e., system 1 is "strong") and inability to exert enough inhibitory power to restrict or prevent the behavior (i.e., system 2 is "weak"), even though the behavior is judged, in retrospect, as disadvantageous or problematic (Bechara, 2005) . This refers to an "imbalance" between systems 1 and 2 that can arguably explain different unplanned, and 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w possibly problematic SNS use behaviors, such as its misuse in inappropriate situations, swearing, flaming, retaliation in cyberbullying, and trolling, because such behaviors are mainly unplanned and can stem from a strong drive to engage in the behavior (e.g., when one receives a rude message that bothers him or her) together with weak abilities to control this drive.
Prior studies have used a variety of different manifestations of the two DST systems(e.g., habit vs. self-regulation, see Soror et al., 2015) . Notwithstanding their contributions, this study takes a systematic and theory-driven perspective for capturing overarching manifestations of systems 1 and 2. According to this perspective, system 1 is manifested behaviorally in cognitive-emotional preoccupation with using the SNS and system 2 manifests in cognitive-behavioral control over using the SNS (Turel and Qahri-Saremi, 2016) . Cognitive-emotional preoccupation with using the SNS captures intrusive thoughts and desires toward using the SNS (Collins and Lapp, 1992b). Cognitive-behavioral control over using the SNS captures the person's capacity to control, inhibit, or reduce SNS use thoughts and behaviors that are deemed to be rewarding and are consequently promoted by system 1, but conflict with other life goals or self and normative standards, and hence require inhibition (Collins and Lapp, 1992b) .
The perspective depicting a tug-of-war between these two manifestations as the driver of problematic behaviors received much support across life domains (Hofmann et al., 2012) . When the imbalance between the systems is excessive, people can develop deficits in decision making (Bechara, 2005 ) that may be diagnosed as mental disorders on the spectrums of compulsive, addictive and problematic behaviors. One notable application of this idea to media is the notion of Internet Gaming Disorder that is mentioned in DSM 5 as a future area for potential inclusion (American Psychiatric Association, 2013). Drawing on DST, we first contend that unplanned SNS behaviors start with the activation of system 1 (Fillmore, 2001 ). This system results in high cognitive-emotional preoccupation when the person has developed strong, oft-subconscious associations between stimuli (e.g., new friend request), the behavior (e.g., using the SNS), and expected rewards (e.g., release of dopamine in the brain) (Meshi et al., 2015) . The cognitive-emotional preoccupation is a potent driver of SNS use, because engaging in the behavior is a key direct approach to reducing unpleasant intrusive thoughts, such as bothering fear of missing out (i.e., pain avoidance), as well as increasing pleasant outcomes such as status gains and enjoyment (Turel and Qahri-Saremi, 2016) .
Extending these ideas to the context of unplanned SNS behaviors, we propose: H1: Cognitive-emotional preoccupation with using an SNS is positively associated with (a) impulsive use of the SNS, and (b) swearing on the SNS. We next contend that once system 1 is engaged and generates cognitive-emotional preoccupation with using the SNS, system 2 considers these impulsions, their relation to other short term and long term goals, and decides if it should and can inhibit the desire promoted by system 1 (Wood and Bechara, 2014) . One way to block suboptimal action is to communicate with motor cortices and reduce the action potential (Noel et al., 2013) . When system 2 fails to do so and consequently is unable to control impulsions, people engage in unplanned behaviors (Bechara et al., 2006) . In contrast, when one's cognitive behavioral control abilities are strong, he or she can resist temptations to engage in the rewarding behavior (Bechara, 2005) . Extending these ideas to the context of unplanned behaviors, we propose: H2: Cognitive-behavioral control over using an SNS is negatively associated with (a) impulsive use of the SNS, and (b) swearing on the SNS.
Lastly, we propose that system 2 also moderates (suppresses, reduces) system 1 effects on unplanned behavior Lindgren et al., 2014) . This happens, because system 2 can reflect upon and control desires cognitively (Noel et al., 2013) . Thus, people with strong cognitive-behavioral control abilities can suppress intrusive thoughts and cognitively convince themselves that the target behavior is not worthy of action (Wood and Bechara, 2014) .
This suppression effect has been demonstrated in various contexts, such as smoking (Collins and Lapp, 1992a) . Extending these findings to the context of unplanned SNS behaviors: H3: Cognitive-behavioral control over using an SNS negatively moderates (suppresses) the positive association between cognitive-emotional preoccupation with using an SNS and (a) impulsive use of the SNS, and (b) swearing on the SNS. This study focused on investigating impulsive use of the SNS. Two-wave data (t 1 and t 2 , one week apart) were collected from 295 SNS users who were undergraduate students at a large North American university. The sample was split 50/50 between both genders. The average age was 23 (18 -60, SD = 4.48); this sample included mostly young adults who are arguably frequent SNS users and who are more prone to unplanned SNS use behaviors, as compared to older individuals (Turel and Bechara, 2016b) . Respondents had an average of 4.2 years of SNS experience (0.2 -12, SD = 2.4) and were on average active on 3.5 (1 -8, SD = 1.74) SNSs, with Facebook as the most prevalent SNS among participants (94%).
Study 1

Measures-Study 1
Measurement items were adapted from well-established and reliable scales (See Appendix).
Cognitive-emotional preoccupation with using SNS and cognitive-behavioral control over using SNS were measured at t 1 using Collins and Lapp (1992a)'s measurement inventory. This inventory was developed for problematic drinking, and was adapted to the context of SNS use in this study. Cognitive-emotional preoccupation was operationalized as a second-order factor manifested in three first-order factors: (1) "emotion", which refers to avoiding or alleviating negative emotions as a drive for using SNS; (2) "cognitive pre-occupation", which captures persistent distracting thoughts about using SNS; and (3) "govern", which refers to difficulty in controlling one's use of SNS. Cognitive-behavioral control was operationalized as a secondorder factor manifested in two first-order factors: (1) "concern", which captures worries about and plans to reduce SNS usage; and (2) "restrict", which refers to the attempts to limit and inhibit using SNS.
Impulsive use of SNS was measured at t 2 and operationalized using impulsive SNS use measures (Turel and Bechara, 2016b) . Specifically, we asked respondents to report their extent of use of Demographic variables, such as age and gender, as well as respondents' level of perceived stress (an important control in DST studies , see Hofmann et al., 2008 ) using short form of perceived stress scale (Cohen et al., 1983) , extent of SNS use experience, and the list of SNSs being used by them were captured for descriptive and control purposes.
Preliminary Data Analysis -Study 1
In order to ensure the validity of all measurement items, a series of initial assessments were performed. First, the measures were presented to a group of 15 SNS users. Based on their feedback, minor adjustments were applied (item wording was slightly modified to ensure consistency). Next, the reliability and average variance extracted values were obtained to ensure the validity and reliability of the constructs (See Table 1 ); these suggested acceptable validity and reliability. Furthermore, serious skewness and kurtosis were not detected, with the indices within ±1. The correlations among the first-order constructs were moderate-high, which is expected among the components of a second-order factor; and were consistent with the correlations observed in Collins and Lapp (1992a) from which the scale is originated (0.18-0.69). 
Hypothesis Testing Results-Study 1
The results of structural equation modelling (SEM) analyses are depicted in Figure 2 show that system 1, manifested in cognitive-emotional preoccupation with using SNS, has a significant positive effect on impulsive use of the SNS (0.86, p < 0.001). Moreover, consistent with H2, system 2, manifested in cognitive-behavioral control over using SNS, has a negative direct effect on impulsive use of the SNS (-0.64, p < 0.01). In addition, in line with H3, cognitive-behavioral control negatively moderates the effect of cognitive-emotional preoccupation on impulsive use of the SNS (-0.35, p < 0.001). We have also controlled for the effects of age, gender, and perceived stress; none had a significant effect on impulsive SNS use.
Together, dual-system mechanisms explained 30% of the variance in impulsive SNS use. 
Study 2
Study 2 focused on investigating swearing on the SNS. SNSs provide a fertile ground for the use of profane words and offensive language, as social online communications tend to be more aggressive and less formal, compared with face-to-face communications (Siegel, 2009 ). People in online environments feel less inhibited, do not see the immediate reactions of other offended people, and have a false sense of immunity (Law et al., 2012) . They may hence use profanities that they may not use in face-to-face communications (D'Errico et al., 2014) . Indeed, 47% of Facebook walls contain swearwords, 50% of Facebook users are comfortable with posting profanities, with the "f-word" being the most common profanity on Facebook (Davis, 2011) . and were on average active on 3.6 SNSs (1 -8, SD = 1.77), with Facebook being the most prevalent SNS among participants (93.8%).
Measures-Study 2
We operationalized Cognitive-emotional preoccupation with using SNS and cognitive-behavioral control over using SNS at t 1 with the same measures used in study 1. Swearing on the SNS was measured at t 2 and operationalized using an established measure of swearing (Gitter, 2010) .
Specifically, we asked respondents to report how often they swore or used offensive language on the SNS 4 during the previous week (between t 1 and t 2 ) to "strengthen an argument", "express anger", "express negative emotions", and "vent out" (see Appendix). Similar to study 1, participants' age, gender, level of perceived stress, extent of SNS use experience, and the list of SNSs being used by them were also measured for control and descriptive purposes.
Preliminary Data Analysis -Study 2
The same initial assessments employed in study 1 were employed here. The indices in study 2 (see Table 2 ) also indicated that the scales are reasonably valid and reliable. Similar to study 1, the correlations among the first-order constructs were moderate-high; this is expected among first-order constructs of a second-order factor and is consistent with the original Collins and Lapp (1992a)'s measurement inventory.
4. While there may be subtle differences between swearing and using offensive language, consistent with the original measure and with the idea that both are considered profane and mostly unplanned, we lump them together in the measure. Modifying the measure to separately account for different families of profanities is beyond the scope of this study. 
Hypothesis Testing Results-Study 2
Estimated path coefficients and their significance levels derived from SEM analysis show that all three hypotheses were supported (Figure 3) . The model exhibits acceptable fit to the data (RMSEA = 0.061, with 95% confidence interval of (0.055 -0.068); SRMR = 0.055; CFI = 0.94; IFI = 0.94; and TLI = 0.93). Consistent with H1, cognitive-emotional preoccupation with using SNS (system 1) had a significant positive effect on swearing on the SNS (0.74, p < 0.01).
Moreover, consistent with H2, cognitive-behavioral control over using SNS (system 2) had a significant negative direct effect on swearing on the SNS (-0.61, p < 0.05). Also, in line with H3, cognitive-behavioral control negatively moderated the effect of cognitive-emotional F o r P e e r R e v i e w preoccupation on swearing on the SNS (-0.24, p < 0.001). Similar to study 1, we controlled for the effects of age, gender, and perceived stress. Stress was a significant predictor of swearing on the SNS; high stress led to more swearing. Together, the model explained 16% of the variance in swearing on the SNS. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w
Drawing on DST, our findings explain the etiology of two unplanned online behaviors involving SNS, namely impulsive use of SNS and swearing on SNS, both of which can have major personal and societal ramifications. This contributes to the emerging body of research on the "dark side of SNS use" (Fox and Moreland, 2015; Lee et al., 2014) . By drawing on DST, which has been typically used for explaining problematic offline behaviors (e.g., problem drinking, impulsive eating, reckless driving, violence, and unprotected sex), our two studies managed to explain considerable variances in impulsive SNS use (30%) and swearing on the SNS (16%). Therefore, our model can be useful in explaining unplanned and possibly harming/risky media use behaviors (e.g., using cellphone while driving, online retaliation/ flaming, taking and posting embarrassing pictures online, "sexting" [sending images with sexually suggesting content], and cyberbullying). As opposed to models that focus on planned, intentional behaviors, such as the Theory of Planned Behavior (Ajzen, 1991) , models that rely on automatic reactions to cues and self-control strength are more suitable for explaining behaviors that are relatively more unplanned and possibly risky (Gibbons et al., 1998) . Future research should therefore explore extending our model to other instances in which media use is not well-thought-of and can be an automatic, unplanned behavior with little foresight.
Our findings specifically demonstrated that online behaviors that are mostly unplanned can be explained via a tug-of-war between system 1 and system 2 cognitive processes: strong impulsions generated by system 1 and weak inhibition of these preoccupying thoughts by system 2. As such, the findings point to possible similarities between the etiology of unplanned online and offline behaviors. Nonetheless, the prevalence of unplanned uses of social media, the scarcity of research on this family of behaviors, and the broad range of possible adverse consequences associated with these behaviors provide ripe opportunities for future research on (Yen et al., 2007) , substance use (Benotsch et al., 2013) , and conduct problems (Pujol et al., 2016) . Therefore, it is important that future research extends our work and examines possible consequences and correlates of unplanned SNS use, such as mental and behavioral disorders, as well as interventions aimed at possibly reducing it.
It is interesting to consider the differences between the two studies, in terms of explained variance. The findings imply that DST is possibly more efficacious in explaining impulsive use than swearing. Specifically, while the DST was useful in both cases and fit the data similarly well, it is noteworthy that the model explained almost double the variance in impulsive SNS use (30%) than in swearing on SNS (16%). This can allude to at least two possible differences between these two behaviors. The first possible difference is in terms of planning (or lack thereof) to engage in these behaviors. The findings imply that swearing may be less unplanned as compared to impulsive SNS use. Therefore, future research can examine this proposition by contrasting the DST model with planned behavior models focusing on swearing as the outcome, or extending our model by including additional variables that can explain swearing behavior (e.g., mood, social norms). The second possible difference is in terms of the scope of the unplanned behavior and its triggers. It is reasonable to argue that impulsive use is a much broader behavior compared to swearing (by definition, use may involve reading and posting messages, whereas swearing is done in a subset of message posting instances). There may also be more triggers that drive impulsive use (e.g., new message notifications) than triggers driving swearing with little foresight (e.g., a message in which someone else used offensive language to Webpurify.com), and generate a "profanity warning" to the users. This would also help users' system 2 to be activated, which can reduce the likelihood of the unplanned behavior. Based on our findings, users without deficits in their systems 1 and 2 may also help themselves by, for example, avoiding SNS use stimuli or learning to better govern their SNS use. For instance, they may switch off SNS notifications while driving to avoid stimulant cues. Future research should examine the efficacy of such intervention in reducing unplanned uses of SNS.
Conclusion
Unplanned online behaviors may be explained via the lens of analysis of DST. They are associated with a strong cognitive-emotional system that generates preoccupation and impulsions (system 1) and a weak cognitive system that controls and regulates cognitions and behaviors (system 2). This model can serve as a basis for further research on unplanned, less-rational media use behaviors. Reflecting on your experience with using your most-frequently used social networking site (SNS) HOW OFTEN... (1=never, 7=Always) -Do you ever cut back on using this SNS in an attempt to change your use habits involving this SNS? -Do you attempt to cut down using this SNS? -Do feelings of guilt about too much use of this SNS help you to control your use of this SNS?
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